Objective: Reactive thrombocytosis is found in a number of clinical situations including infectious diseases such as pulmonary tuberculosis (PTB). To examine the possible role of interleukin ( IL6) in reactive thrombocytosis and acute phase response in PTB this study measured serum IL6, C reactive protein (CRP), erythrocyte sedimentation rate (ESR), albumin concentrations in 62 PTB patients and 20 healthy volunteers. Method: PTB patients were divided into two groups based on thrombocyte counts. Twenty seven PTB patients with normal thrombocyte counts constituted group 1, 35 PTB patients with thrombocytosis constituted group 2, and 20 healthy volunteers constituted group 3. Results: The median IL6 concentration of group 1 was 12.8 pg/ml (95% CI: 12.1 to 56.9 pg/ml) and group 2 was 40.6 pg/ml (95% CI: 67.1 to 168.7 pg/ml). The comparison of IL6 concentrations in the three groups was significant (p = 0.0001). Patients in group 1 had a higher concentration of CRP (p = 0.0001) and lower concentration of albumin (p = 0.002) than group 3 whereas group 2 had higher concentration of CRP (p = 0.003) and lower concentration of albumin (p = 0.002) than group 1. Serum IL6 concentrations were significantly correlated with thrombocyte counts (p = 0.004, r = 0.36), CRP (p = 0.007, r = 0.34), and albumin concentrations (p = 0.005, r = 20.34). IL6 concentrations were significantly correlated with the number of involved zones (p = 0.005, r = 0.35) and acid fast bacilli positivity (p = 0.03, r = 0.27). Patients in group 2 had weight loss (p = 0.004), fever (p = 0.038), and night sweats (p = 0.007) more frequently than group 1. Also, group 2 had more extensive radiological findings (involved zones p = 0.001, bilateral disease p = 0.0001, presence of cavity p = 0.02) than group 1. Conclusions: IL6 might play a contributory part in reactive thrombocytosis and acute phase response in PTB.
R
eactive thrombocytosis is seen in a number of clinical situations including infectious diseases such as pulmonary tuberculosis (PTB). [1] [2] [3] Several clinical and laboratory findings support the possible pathogenetic role of increased interleukin 6 (IL6) concentrations in reactive thrombocytosis as an acute phase response. 1 4 5 IL6 is produced by a number of different cell types including T cells, B cells, monocytes, fibroblasts, and plays an important part in inflammation and immune response. 6 7 It has been shown that IL6, a haematopoietic cytokine with multiple biological functions, has the capacity to induce megakaryocyte maturation in vitro and to increase the thrombocyte count in experimental animals. 8 9 In PTB IL6 might be synthesised and released after phagocytosis of Mycobacterium tuberculosis by macrophages followed by activation of inflammation cells and cause systemic effects such as the induction of acute phase reactants and thrombocytosis. [10] [11] [12] [13] The association between serum IL6 concentrations and reactive thrombocytosis in different clinical situations such as malignancy, autoimmune disorders, and surgery has been established in several studies. 1 6 14 15 There is only a limited number of studies investigating the thrombopoetic activity of IL6 in PTB. 16 In this study, we aimed to investigate the possible role of IL6 in reactive thrombocytosis and acute phase response in PTB.
METHODS

Patients
Sixty two patients (52 male, 10 female) with newly diagnosed active PTB and 20 healthy volunteers as controls (13 male, 7 female) were enrolled in the study. The diagnosis of PTB was done based on a positive sputum smear for acid fast bacilli (AFB) and typical paranchymal tuberculosis on chest radiography. All patients were HIV negative and none of them had previously received antituberculosis chemotherapy. Patients with miliary tuberculosis, malignancy, autoimmune disorders, pregnancy, history of recent trauma or surgery, and treatment with immunosuppresive agents in the past six months were excluded from the study. In all of the subjects a detailed medical history was obtained and all of them underwent physical examination, chest radiography, and blood analysis including complete blood cell count, erythrocyte sedimentation rate (ESR), C reactive protein (CRP), albumin, and IL6. Sputum smear positivity for acid fast bacilli ranging between 1 to 4 positive (1+,2+,3+,4+) and radiological findings (unilateral, bilateral disease, presence of cavities, number of involved zones ranging between one to six zones) were recorded for each patient.
PTB patients were divided into two groups based on thrombocyte counts and a thrombocyte count higher than 400610 9 /l was considered as thrombocytosis. 
Statistical analysis
Analysis of data was done using SPSS for Windows, release 10.0. The results were expressed as mean (SD). Groups were compared with the non-parametric Kruskal-Wallis test, Mann-Whitney U test, and x 2 test. Correlation between the variables were examined by Spearman's rank correlation test. A p value less than 0.05 was considered significant.
RESULTS
Group 1 consisted of 27 patients (19 male, 8 female) with a mean (SD) age of 39 (18), group 2 consisted of 35 patients (33 male, 2 female) with a mean age of 36 (13) , and group 3 consisted of 20 healthy volunteers (13 male, 7 female) with a mean age of 35 (10) years. Table 1 shows mean ages, sex distribution, ESR, CRP, albumin, IL6 values, and thrombocyte counts of the study groups.
When we compared PTB patients with normal thrombocyte counts (group 1) with healthy controls (group 3), group 1 had a higher level of IL6 (p = 0.0001), CRP (p = 0.0001), a lower concentration of albumin (p = 0.002), and a higher thrombocyte count (p = 0.0001). When we compared PTB patients with normal thrombocyte counts (group 1) with PTB patients with thrombocytosis (group 2), group 2 had a higher concentration of IL6 (p = 0.0001), CRP (p = 0.003), a lower concentration of albumin (p = 0.002), and a higher thrombocyte count (p = 0.0001).
The mean value of IL6 concentrations was 34.5 (58.4) (range: ,3.8-264 pg/ml) in group 1 and 117.9 (150.4) (range: ,3.8-500 pg/ml) in group 2. Two patients in group 1, one patient in group 2, and all the patients in group 3 had undetectable concentrations of IL6 (,3.8 pg/ml). Figure 1 shows the median and interquartile range of IL6 concentrations of the study groups. The median IL6 concentration of group 1 was 12.8 pg/ml (95% CI: 12.1 to 56.9 pg/ml) and group 2 was 40.6 pg/ml (95% CI: 67.1 to 168.7 pg/ml). The comparison of IL6 concentrations of the three groups was significant (p = 0.0001) (fig 1) . Figure 2 shows the correlations between serum IL6 concentrations and ESR, CRP, albumin concentrations, and thrombocyte counts. Serum IL6 concentration was significantly correlated with thrombocyte counts (p = 0.004, r = 0.36), serum CRP concentrations (p = 0.007, r = 0.34), and albumin concentrations (p = 0.005, r = 20.34). However, there was not a significant correlation between serum IL6 concentrations and ESR (p = 0.4, r = 0.09).
The most common symptoms on admission were coughing (90.3%), night sweats (82.3%), sputum expectoration (79%), weight loss (71%), fever (69.4%), dyspnea (41.9%), chest pain (35.5%), and haemoptysis (32.3%). When the patients were grouped based on the presence of these symptoms, IL6 concentrations did not differ between the groups. However, patients in group 2 had the symptoms weight loss (p = 0.004), fever (p = 0.03), and night sweats (p = 0.007) more frequently than group 1 (table 2). Table 3 shows the comparisons of radiological findings and sputum smear positivity for AFB in group 1 and group 2. Patients in group 2 had more extensive radiological findings (involved zones p = 0.001, bilateral disease p = 0.0001, cavity present p = 0.021) than group 1. AFB positivity did not differ between the groups (p = 0.7). Also, IL6 concentrations were significantly correlated with the number of involved zones (p = 0.005, r = 0.35) and AFB positivity (p = 0.03, r = 0.27).
DISCUSSION
In most of the infectious and inflammatory diseases, reactive thrombocytosis is seen frequently as a systemic inflammatory response. IL6 plays a pivotal part in this inflammatory response. IL6 induces acute phase proteins and in experimental studies it is known to increase thrombocyte counts. 1 2 6 In our study we speculated that there might be a relation between thrombocytosis seen in PTB and serum IL6 concentration. We found serum IL6 concentrations higher in PTB patients with reactive thrombocytosis than the PTB patients with normal thrombocyte count. IL6 in reactive thrombocytosis of tuberculosisIL6 has a potent thrombopoietic function and it has been shown to induce megakaryocytopoiesis in vitro and thrombocytosis in vivo. 1 16 More direct evidence implicating IL6 as the possible cause of reactive thrombocytosis is the finding that rhesus monkeys treated with recombinant human IL6 had acute phase response and thrombocytosis. 17 A number of studies have shown serum, plasma, pleural, and synovial fluid IL6 concentrations increased in patients with inflammatory disorders including rheumatoid arthritis and infectious diseases. 4 6 14 18 Yokoyama et al studied the thrombopoietic effect of IL6 produced in the pleural space. They reported pleural IL6 concentrations higher in patients with tuberculous pleurisy and significantly correlated with both platelet count and CRP values. 16 IL6 synthesis may be induced by infectious agents and other cytokines such as interleukin 1, tumour necrosis factor, and platelet derived growth factor. Reactive thrombocytosis is a cytokine driven process and IL6 may have a contributory role. 1 4 6 However, in our study serum IL6 concentrations were found in low amounts to induce megakaryocytopoiesis. It is probable that detection of an increased IL6 concentration reflects recent IL6 release into circulation, as the half life of circulating IL6 is .30 minutes. 4 Reactive thrombocytosis might be either mediated by high plasma concentrations of IL6 or associated with high plasma concentrations of IL6 in reaction to a common inflammatory process and the results of our study support the second idea. Although a cause-effect relation remains unproved, inflammatory cytokines may play a part in augmenting platelet production in malignancy, chronic infectious diseases. In our study only two patients in group 1 and one patient in group 2 had an undetectable concentration of IL6 whereas other PTB patients had high concentrations of IL6. This suggests that PTB patients with reactive thrombocytosis frequently have increased IL6 concentrations, however the converse may not be true. As the platelet count is related not only to the rate of platelet production but also the rate of platelet destruction and loss.
Tuberculosis is an infectious disease characterised by cellular immune reaction. Mycobacterium tuberculosis and its components have been shown to stimulate mononuclear phagocytes in vitro to release IL6. 10 11 Activated macrophages accumulated in the tuberculous foci can synthesise and release various cytokines including IL6, which are regarded as inflammatory mediators. When they reach the systemic circulation, they cause systemic symptoms such as fever, malaise, and weight loss. 12 13 19 20 We found serum IL6 concentrations correlated with AFB positivity and radiological findings. Also PTB patients with reactive thrombocytosis had more extensive radiological findings and symptoms as fever, night sweats, weight loss than PTB patients with normal thrombocyte count. Our results support that there is a great inflammmatory response in PTB patients with reactive thrombocytosis and IL6 in plasma might serve as a marker to evaluate the disease activity in terms of cellular immune reaction.
Robson et al defined severe PTB characterised immunologically by an acute phase response. 21 The acute phase response is the systemic inflammatory reaction for an infection or injury and acute phase proteins such as CRP and a 1 antitrypsin are increased, whereas total protein and albumin concentrations are lowered. Evans et al reported in their study increased plasma concentrations of IL6 in patients with tuberculous osteomyelitis and significant correlation between serum IL6 concentrations and CRP, ESR, albumin values, all acute phase reactants.
22
IL6 is known to induce hepatic acute phase reactants. 1 6 7 CRP is an acute phase reactant whose hepatic synthesis may be mediated by IL6. 23 Several clinical and laboratory findings support the significant relation between IL6 and CRP. 1 20 21 CRP concentrations are increased in patients with high concentrations of IL6 and both values are reduced when antibody to IL6 is given to patients. 24 In our study, serum IL6 concentrations showed significant correlations with thrombocyte counts, CRP, and albumin concentrations while no correlation was found between serum IL6 concentrations and ESR. Thus, our results support the theory that IL6 induces hepatic acute phase proteins in inflammatory diseases.
In conclusion, in PTB thrombocyte count and concentrations of acute phase reactants increase and IL6 might play a contributory part in this reactive thrombocytosis and acute phase response. 
